The objective of this study was to describe the operative technique and outcome of a simplified laparoscopic gastropexy approach in dogs. Twenty-one dogs undergoing prophylactic laparoscopic gastropexy with a simple continuous barbed suture without incising the seromuscular layer of the stomach and transversus abdominis muscle were reviewed. In 20 cases, additional procedures were performed (18 ovariectomies and 2 prescrotal castrations); 1 dog had two prior episodes of gastric dilation without volvulus and underwent gastropexy with a prophylactic intent. The gastropexy procedure had a median duration of 33 min (range 19-43 min). V-Loc 180 absorbable and the V-Loc PBT nonabsorbable suturing devices were used in 8 and 13 dogs, respectively. Minor intraoperative complications occurred in four cases: broken suture (1), needle dislodgement (2), and folded needle (1). Minor complications included self-limiting wound complications (3), abdominal discomfort (2), vomiting (1), and inappetence (2). Postoperative abdominal ultrasound performed after a median of 8 mo (6-36 mo) confirmed permanent adhesion at the gastropexy site in all dogs. One dog developed a fistula (1 yr postoperatively) and another a granuloma (3 mo postoperatively), both at the gastropexy site. Prophylactic laparoscopic gastropexy may be performed with knotless unidirectional barbed suture without creating an incision on the abdominal wall and stomach.
Introduction
Gastric dilatation and volvulus (GDV) is a life-threatening syndrome reported most commonly in large-and giant-breed, deep-chested dogs. Despite rapid diagnosis and early surgical intervention, GDV can lead to devastating outcomes. However, GDV can be prevented in predisposed dogs by a prophylactic gastropexy. [1] [2] [3] [4] [5] Prophylactic laparoscopic gastropexy has been traditionally performed with a laparoscopic-assisted technique, relying on multiple-or single-port access, and a small abdominal incision to complete the procedure. 1, 3, 6, 7 Total laparoscopic gastropexies have been gaining popularity. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Total laparoscopic gastropexy has been demonstrated to be superior to both open-and laparoscopicassisted methods in terms of decreased postoperative pain. 4, 5, 10, 13 Prophylactic gastropexy can be performed at the time of a routine surgery such as ovariectomy, castration, cryptorchidectomy, exploratory laparotomy for foreign body obstructions, and visceral organ biopsies. 3, 7, [15] [16] [17] Laparoscopic suturing, particularly knot-tying, is technically difficult and is considered one of the most challenging and timeconsuming steps of laparoscopic surgery. 18 The demand for minimally invasive surgical procedures has fostered the development of alternative knotless sutures such as the barbed suture intended to eliminate the need for intracorporeal knot-tying and the development of intracorporeal suturing devices. The barbed suture creates multiple anchor points to distribute tension along the suture line and achieves strength through knotless anchoring within tissue.
This technique relies on a welded loop at the end of the barbed suture strand, through which the needle may be passed and locked at the beginning of a suture line. Furthermore, the biomechanical strength of barbed suture during laparoscopic gastropexy has been found to be similar to or higher than intracorporeal knot-tying with standard suture. 11, 12 The canine total laparoscopic gastropexy has previously been described using one or two simple continuous barbed suture lines between the incised seromuscular layer of the stomach and the transversus abdominis muscle. 4, 5, 9, 13, 14 Most gastropexies rely on healing of the sutured incisions, which creates permanent attachment. The incision should be carefully performed so that the submucosal layer of the stomach is not penetrated. Instead of making an incision, the use of monopolar electrosurgery to abrade the peritoneum at the proposed gastropexy sites on the body wall and the stomach has also been reported. 9, 14 The incisions or the abrasion of the peritoneum and the gastric wall add some surgical trauma and increase surgery time; however, little is known about the need for those.
The objectives of this study were to (1) describe the efficacy of intracorporeal suturing with knotless unidirectional barbed sutures using one simple continuous suture line without making an incision or an abrasion through the seromuscular layer of the stomach and the transversus abdominis muscle in client-owned dogs undergoing total laparoscopic gastropexy and (2) report the short-and long-term outcomes and intraoperative and postoperative complications. We hypothesized that this procedure is safe and creates a lasting gastropexy.
Materials and Methods
Medical records of client-owned dogs undergoing prophylactic laparoscopic gastropexy using a single simple continuous barbed Once all ports were established, the abdomen was explored, and a 10 mm laparoscopic Babcock grasping forceps c or a 10 mm laparoscopic Dorsey grasping forceps c was introduced through the caudal instrument port to allow manipulation of the stomach ( Figure 1B ).
An avascular region of the pyloric antrum was grasped with Babcock or Dorsey forceps midway between the greater and the lesser curvatures. Incisions were performed in neither the transversus abdominis muscle nor the pyloric antrum. The dog was rolled to the left ( Figure 1A ) and the intra-abdominal pressure was reduced to 6-8 mmHg to facilitate tension-free apposition of the stomach to the body wall. Babcock or Dorsey forceps were used to hold the pyloric antrum in apposition with the abdominal wall.
Intracorporeal suturing was performed with a straight auto- 
Follow-Up

Descriptive Statistical Analysis
Statistical analysis was performed using a statistical software g . Numerical data was reported as "median (range)." 
Discussion
The results of the present retrospective case series suggest that the hereby described total laparoscopic gastropexy technique with and total laparoscopic gastropexy techniques. 4, 11, 12 One suture strand of 15 cm was used to complete the gastropexy, and this was long enough to complete a simple continuous suture pattern with at least six bites. However, the minimum number of suture bites required to produce a reliable gastropexy has not yet been determined. 5 According to Coleman et al., it is easier to work with a short suture strand. 5 When longer suture material is used, it has a tendency to get caught in the omentum or other surrounding tissue and makes suture manipulation in the abdomen more cumbersome. 4, 5 Incisional gastropexy has previously been described as an effective technique that results in a permanent adhesion of the stomach to the body wall without added risks of rib fractures or pneumothorax and only transient gastrointestinal disturbances (e.g., vomiting, regurgitation, diarrhea, inappetence). 2 All previously described laparoscopic gastropexy techniques have been performed with an incision in the seromuscular layer of the stomach and the transversus abdominis muscle with either laparoscopic Metzenbaum scissors or harmonic scalpel. 4, 5, 10, 13, 14 In the present study, no incision was performed before gastropexy. Previous studies reported a laparoscopic-assisted gastropexy technique that used monopolar electrosurgery to scarify the peritoneum at the intended gastropexy sites on the body wall and stomach, instead of making an incision through the seromuscular layer of the stomach and the transversus abdominis muscle. 9, 14 The gastropexy created had comparable biomechanical strength to incisional gastropexy. 9 Tissue injury to the peritoneum, which requires re-epithelialization, is a prerequisite for canine total laparoscopic gastropexy has previously been described using two simple continuous barbed suture lines between the incised seromuscular layer of the stomach and the body wall. 4, 5, 13 As in the present study, total laparoscopic barbed gastropexy has previously been performed using a single simple continuous barbed suture line in dogs, and it was considered safe and provided an intact long-term gastropexy and significantly reduced the gastropexy suturing time. 9, 14 Percutaneous stay sutures used in previous reports, to bring the pyloric antrum to the abdominal wall, were not used in any of the cases in the present study. 5, 9, 13, 14 Laparoscopic Babcock or Dorsey grasping forceps were used instead of the percutaneous sutures. All surgeons switched to using Babcock forceps instead of Dorsey forceps as it was easier to grasp the stomach and to hold it without any slipping. Furthermore, the Dorsey forceps need to be moved during suturing, as it impedes its realization.
Gastropexy surgery time was defined in our study between the first incision and final suture placement minus the surgery time of the other intra-and/or extra-abdominal procedure(s). Thus, a distinction was made between gastropexy time and total surgery time. The total and gastropexy surgery time in this study was shorter than that in previous studies because a few steps, such as percutaneous stay sutures placement, incision or abrasion of the seromuscular layer of the stomach and the transversus abdominis muscle, and concurrent upper gastrointestinal endoscopy, were removed; the use of one simple continuous suture also shortened the surgery time. 
Conclusion
This study suggests that prophylactic laparoscopic gastropexy may be performed with knotless unidirectional barbed suture without creating an incision on the abdominal wall or the stomach. This method is less challenging than other previously described techniques and reduces the gastropexy time compared with previous reports. Controlled biomechanical testing is indicated to further assess the efficacy and potential benefits of this procedure. 
